Platelet-activating factor and polyunsaturated fatty acids in cerebral ischemia or convulsions: intracellular PAF-binding sites and activation of a fos/jun/AP-1 transcriptional signaling system.
Platelet-activating factor (PAF) is a lipid mediator formed in the early response of the central nervous system to ischemia or convulsions. Free polyunsaturated fatty acids and arachidonic and docosahexaenoic acids are accumulated along with PAF. Antagonists of PAF have been found to improve cerebral blood flow and partially block the rise in free fatty acids, an effect that may arise by way of inhibition of PAF receptors or stimulation of the reacylation of free fatty acids released upon insult. Three intracellular PAF-binding sites have been identified in rat cerebral cortex. These very high-affinity binding sites are inhibited by PAF antagonists, with certain antagonists exhibiting specificity for a particular binding site. This specificity indicates heterogeneity in these binding sites. Ischemia or stimulation also leads to protooncogene transcriptional activation. Here, we discuss studies with cells in culture showing that PAF promotes transcriptional activation of immediate-early genes. PAF activates the transcription of the immediate-early genes fos and jun, whose gene products are regulators of the transcription of other genes. Transcription of fos is also activated by convulsion or ischemia in the central nervous system. The activation of these genes by PAF can be inhibited by PAF antagonists, and is apparently accomplished by way of an AP-1 transcription regulatory sequence in the promoter region of the target genes. Studies with deletion mutants show that PAF can also exert its activating properties by way of cyclic adenosine-3',5'-monophosphate-(cAMP) and Ca(2+)-responsive elements, and suggest that PAF is involved in an interconnected network of cell signaling that may coordinate short-term and long-term responses of cells to stimulus and injury.